The effects of water-soluble cyclodextrins on the histological integrity of the rat nasal mucosa.
The aim of this study was to investigate the effect of highly water-soluble cyclodextrins (CDs) on the histological integrity of the nasal mucosa. In order to evaluate their effects, the in vivo single and repeated nasal exposure studies were performed using male Wistar rats. The rat nasal cavity was excised after an application of various CD solutions at different times. The morphological appearances of the rat nasal mucosae were analyzed with the light microscopic and the scanning electron microscopic studies. By utilizing 5-min exposure of each CD solution to the nasal mucosa, no tissue damage was visible for 1.5% w/v beta-CD and 5 and 20% w/v hydroxypropyl beta-CD (HP beta-CD), and the effects were quite similar to controls. However, using 20% w/v randomly methylated beta-CD (RM beta-CD) showed severe damage on the integrity of nasal mucosa. The severity was similar to 1% w/v polyoxyethylene-9-lauryl ether or l% w/v sodium deoxycholate. Meanwhile, 30 or 60 min exposure to 10% w/v HP beta-CD or RM beta-CD resulted in no obvious mucosal damage. In addition, in vivo repeated dosing of RM beta-CD did not show any toxicity up to 20% w/v. These results suggest that at least, less than 10% w/v CD solutions do not induce gross tissue damage and can keep the histological integrity of the nasal mucosa.